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CYTOLOGICAL EFFECTS INDUCED BY * Co Y-IRRADIATION ON MOSO SEED
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Abstract: In this experiment, Moso seeds were irradiated by different doses of ® Co ¥ rays and the effects on chromosomal
aberration, nuclear aberration and mitosis of the root tip cells of were studied. The results indicated that Y-rays irradiation with
lower doses could promote and stimulate mitosis of root tip cells, and with high doses could inhibit mitosis of root tip cell.
Furthermore, 7-rays irradiation could induce many types of chromosomal and nuclear aberration, such as chromosome bridges,
chromosome fragment, laggard chromosome (clump), free chromosome (clump), chromosome conglutination, micronucleus,
minornucleus, double nucleus, nuclear budding, nuclear bleb, nuclear fragmentation and so on. The relationship between
dosages and frequencies of chromosomal and nuclear aberration of root tip cells was fitted in the model of ¥ = 0.0390X -
0.3756,Y =0.0530X - 0.0783, respectively. The correlation coefficient was 0.8934 and 0.9982. The relationship between
frequency of chromosomal aberration and frequency of Mose micronucleus of root tip cell was fitted in with the model Y =

0.8836X — 0.4525. The correlation coefficient was 0.8345, F =25.22> F,, .
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Table 1  Effect of ®Co Y-irradiation on
the mitosis of Moso root tip cell
HELTH
HIEF & PUE 221108 5 zﬂmﬂﬁﬁ Eusr Mg
irradiation No. of mitotic
: No. of X
dose(Gy) cell observed . index( % )
mitotic_cells
0 10481 2109 20.122
30 10173 2429 23.877
60 10106 2692 26.638
90 10028 2984 29.757
120 10413 2903 27.879
150 10227 2285 22.343
180 10261 2033 19.813
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Fig.1

Types of chromosome aberration of Moso root tip cell induced by ® Co ¥-irradiation( x 200)
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A: Single chromosome bridge; B: Side chromosome bridge; C: Double chromosome bridges; D. Chromosome multi-bridges; E: Metaphase chromosome
conglutination; F: Telophase laggard chromosome; G: Free chromosome clump; H: Telophase micronucleus; I: Metaphase chromosome laggard clump +
micronucleus; J: Metaphase micronucleus + chromosome fragments; K: Single chromosome bridge + micronucleus; L: Single chromosome bridge + free
chromosome; M: Double chromosome bridges + laggard chromosome; N: Metaphase chromosome conglutination + laggard chromosome; O: Chromosome

conglutination + double micronucleus.
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Fig.2 Types of nuclear aberration of Moso root tip cell induced by ® Co y-irradiation ( x 200)
AR B XU C: SR + B R WT A DUBOAR + ST A B 3F; FE3: GO + OB HeBCH s LBCH: + B T/
Ko /M + B08 L XU
A Single micronucleus; B: Double micronucleus; C: Single micronucleus + chromosome fragments; D: Double micronucleus + chromosome fragments; E:
Nuclear budding; F: Nuclear fragmentation; G: Nuclear fragmentation + micronucleus; H: Nuclear bleb; I: Nuclear bleb + micronucleus; J: Minomucleus; K:

Minornucleus + micronucleus; L: Double nucleus cell.
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Table 2 Effects of ® Co Y-irradiation on chromosome aberration of Moso root tip cell

Yoo, {4 wy AR A R ’ & dose(Gy)

chromosome aberrant types 0 30 60 90 120 150 180
WLER 40 L B 4L total number of cells 2109 2429 2692 2984 2903 2285 2033
5 # rate of laggard (%) 0 0 0 0.034 0.138 0.350 0.492
Y5 (M7 # rate of chromosome bridges( % ) 0.569 0.783 0.706 1.810 2.617 4.114 5.706
BAHF & rate of single bridge (%) 0.427 0.618 (.483 1.408 2.032 3.239 4,525
BUBF# rate of double bridges( % ) 0.142 0.165 0.223 0.335 0.482 0.656 0.787
ZHF K rate of multi-bridges( % ) 0 0 0 0.067 0.103 0.219 0.394
17 3 rate of fragment( % ) 0.047 .247 0.297 0.402 551 0.919 1.426
PWE R rate of free chromosome( % ) 0 0 0.037 0.067 0.069 0.088 0.246

% J& Y64 Fl chromosome laggard clump - - - - + + +

W B Yk B free chromosome clump - - - - + + +

Y {5 (R KL E chromosome conglutination - - - - - + +
Yo e Ik B AE # rate of total aberrant types( % ) 0.616 .030 1.040 2.313 3.375 5.471 7.870
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Table 3  Correlation equation between rate of chromosome aberration( Y) and irradiation dose( X)

Ligatae b iy X RE(R?) F i
type of aberration equation correlation coefficient F value
Bu 4 {k W5 chromosome aberration Y =0.0392X - 0.4313 0.8875 39.44
e fHF chromosome bridge Y =0.0286X - 0.2404 0.8907 40.75
Ye A kW A chromosome fragment Y =0.0068 X - 0.0589 0.8805 36.85
EIERAE laggard chromosome Y =0.0028X - 0.1031 0.8039 20.50
We B Ye B4R free chromosome Y =0.0011X - 0.0289 0.7581 15.67

232 BHEEAMNETHE RI4FHT vy HAERHER
EBATRRGIAE 2 MBI ER, NE4 7L
B IA R BT E AR R TR, AR
BREmMm AR, &EAlE 180Gy 5 BN & 306y
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SR 80% , HL I & B Y 3G, S5O R W

o, B & 180Gy B, T A% 8 B AR ) & 30Gy #5m
TS5SBZE, XA KRBT AR & 8 B4R
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WHE T “Bh A% M B 48 5 % e o ik B3 45 (1 T SR 4R
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Table 4 Effects of ®Co Y-irradiation on nuclear aberration of root tip cell of Moso

1 i AE A R Fl& dose(Gy)
nuclear aberrant type 0 30 60 9 120 150 180
TLEE 40 AL 3K total number of cells 10481 10173 10106 10028 10413 10227 10261
A% # rate of micronucleus(%o) 0 1.179 3.067 4.288 5.474 6.454 7.699
/N ER rate of minornucleus(%o) 0 0.098 0.099 0.199 0.384 0.587 0.877
I F rate of double nucleus(%o) 0 0 0.099 0.199 0.288 0.489 0.682
# HH ZEZ rate of nuclear budding (%o) 0 0 0 0.100 0.096 0.196 0.292
#H B nuclear bleb - - - - + + +
BB HAE nuclear fragmentation - - - - + + +
WA rate of nuclear aberration(%o) 0 1.277 3.265 4.786 6.242 7.726 9.550
F5 BRTEE(Y)EAEB(X)EHEXSRE
Table 5 Correlation equation between rate of nuclear aberration( Y) and irradiation dose( X)
2 R MRRM(R) Pl
type of aberration equation correla.non F value
coefficient
# 4% micronucleus Y=0.0429X + 0.1601 0.9923 643.91
/N minomucleus Y =0.0046 X - 0.0966 0.9014 45.70
S double nucleus Y =0.0038X - 0.0933 0.9320 68.55
¥ H ZF nuclear budding Y =0.0016X — 0.0484 0.8736 34.56
% B % nuclear aberration Y =0.0530X - 0.0783 0.9982 2779.36
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